X-ray powder diffraction data for the orthorhombic natural amino acid djenkolic acid, C 7 H 14 N2O4S2, is described in this paper. The orthorhombic cell parameters are: a = 8.12 A, b = 12.16 A, and c = 5.38 A. © 200/ International Centre for Diffraction Data.
I. INTRODUCTION
Djenkolic acid (C 7 H 14 N 2 C) 4 S2-.!>,S''-methylenebiscysteine, Figure 1 ) is an amino acid of vegetal origin which is contained in the seeds of Acacia species and in djenkol beans (Pithecolobium lobatum). Besides the two pairs of carboxylic and amino groups, it also contains two sulfur atoms connecting the methylene groups in a way similar to that of thioeters, but different from a typical sulfur present in other natural amino acids.
A recent reference (Dictionary of Natural Products, 1997) mentions the structure determination of djenkolic acid as an accomplished fact. However, closer examination surprisingly shows that the crystal structure has actually been determined only for its derivative (Bigoli et al., 1982) , S,S'-methylenebiscysteine monohydrochloride. The only data available on djenkolic acid itself is a private communication by Eli Lilly & Co reporting a set of relative intensities (IIIo) and interplanar distances (d) for a sample of unknown origin and characteristics (Powder Diffraction File, 1994) .
Djenkolic acid is known to possess a net biological activity, but its effects are quite unpredictable, varying from nervous reactions to serious toxic complications and even anaphylaxy (Jarusiripipat et al., 1988) . It seems rather peculiar that a substance which is part of nutrients and has the ability to trap free radicals might be so toxic. Pharmacologically speaking, we may be dealing with a system with another component that is responsible for "switching on or off" the cited reactions and consequent clinical manifestations. Several well-known examples are calcium ions and blood coagulation system factors; potassium and digitalic alkaloids; and so forth.
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The aim of the present work is to elaborate on an appropriate synthetic method and to characterize djenkolic acid using the X-ray powder diffraction technique.
II. EXPERIMENTAL
Synthesis Djenkolic acid was prepared according to a published method (Armstrong and Vigneaud, 1947) . Some modifications were introduced in order to avoid the recrystallization step, since the compound, after being formed, showed the tendency to decompose when performing these operations.
III. RESULTS
Elemental analysis for C, H, N, and S was carried out using CHNS-O EA 1110 Analyzer, CE Instruments. The experimental data reported in Table I fit well to the empirical formula C 7 H 14 N 2 O 4 S 2 .
The X-ray diffraction pattern was recorded using a Siemens D-5000 Kristalloflex diffractometer with a Ni filter and Cu Ka radiation. Germanium was used as an internal standard. Comparison of the observed X-ray pattern shown in Figure 2 with JCPDS Database files showed that I/I o and d parameters of the compound are identical to an early reported sample (Powder Diffraction File, 1994) . Indexing the X-ray data was carried out considering their striking resemblance to an orthorhombic polymorph modification of another natural amino acid (L-cysteine) (Kerr and Ashmore, 1973) . This similarity suggested the initial values of the lattice parameters, which were refined by a least-squares refinement and are given in Table II , along with the values for L-cysteine. The experimental data for the diffraction pattern and the assigned indexing are reported in Table III . 
V. CONCLUSIONS
The crystal structure of djenkolic acid can be considered to be an asymmetric derivative of L-cysteine and autoblocked against common reagents. It may be the cause of its low reactivity and solubility. 
IV. DISCUSSION
The structural similarity of djenkolic acid with L-cysteine mentioned before may be due to the fact that the zwitterion acts as the periodic repeat unit not only in an amino acid network, but also in the network of its derivatives. Thus, in djenkolic acid monohydrochloride, two parts of the coupled zwitterion that should be chemically nonequivalent, appear to be structurally equivalent.
As deduced from electron density measurements, the protons in 5\S'-methylenebiscysteine monohydrochloride are distributed in a disordered manner between carbonyl groups. So, the whole arrangement would resemble a compact infinite sequence of L-cysteine units (Armstrong and Vigneaud, 1947) . By contrast, in djenkolic acid, which cannot possess a spare monovalent cation (proton or alkaline metal), polar groups become autoblocked and it may be the reason for its extremely low solubility in water. It may also cause the poor reactivity of djenkolic acid since its functional groups would be inaccessable for common reagents.
